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Acute graft failure caused by an
intracoronary shunt in minimally invasive
direct coronary artery bypass grafting
Hironori Izutani, MD, PhD, and Inderjit S. Gill, FRCS(C), Cleveland, Ohio
An intracoronary shunt is often used to maintain distalperfusion during off-pump coronary artery bypassgrafting. We report the case of a patient who hadacute graft occlusion caused by such a shunt as a
result of intimal injury to the coronary artery during minimally
invasive direct coronary artery bypass grafting (MIDCAB).
Clinical Summary
The patient was an 84-year-old woman who underwent cardiac
catheterization after having abnormal results of a stress test
before planned orthopedic surgery. Cardiac catheterization re-
vealed triple-vessel coronary artery disease with 50% to 60%
lesion of the left main trunk, mild and diffuse disease of the left
anterior descending (LAD) coronary artery, normal left ventric-
ular wall motion, and an ejection fraction of 79%. Treatment
options were discussed, and the patient was referred for a
hybrid procedure, an elective MIDCAB to be followed by
percutaneous intervention to the right coronary and circumflex
system.
The patient underwent MIDCAB through a left minithora-
cotomy. The operative technique has been previously discussed
elsewhere.1 The diameter of the left internal thoracic artery
(LITA) was 1.5 mm. Stabilization of the target vessel was
achieved with the Genzyme Immobilizer (Genzyme Corpora-
tion, Cambridge, Mass). Coronary arteriotomy was performed,
and a 1.5-mm intracoronary shunt (Guidant Axius Coronary
Shunt; Guidant, Cupertino, Calif) was placed with some diffi-
culty (Figure 1). The anastomosis was carried out with 7-0
Prolene running suture (Ethicon, Inc, Somerville, NJ). After the
last stitch was placed, the intracoronary shunt was carefully
taken out and the suture was tied. Graft flow measurements
were carried out with a Transonic Flow-QC meter (Transonic
Systems, Inc, Ithaca, NY). Although the graft pulsation was
good, the graft flow measurement showed a poor diastolic flow
pattern and insufficient blood flow at 5 mL/min. The anasto-
mosis was therefore taken down and examined. No reason was
found for graft malfunction. A 1.5-mm vessel probe was passed
through distally and proximally from the arteriotomy. The
anastomosis was then carefully redone in the same fashion.
However, a repeated graft flow measurement was still unsatis-
factory with poor graft flow. The patient was taken for urgent
cardiac catheterization, and the angiogram showed total occlu-
sion of the LITA graft at the mid portion and total occlusion of
the mid LAD.
The patient was taken back to the operating room and
underwent a median sternotomy and conventional cardioplegic
arrest. The anastomosis was taken down again and examined.
Fresh thrombus formation was found blocking the blood flow at
the anastomotic site, and this was removed cautiously. It ap-
peared to have occluded both the proximal LAD and the LITA
graft. The LAD arteriotomy was extended proximally and dis-
tally. Intimal lacerations were seen 5 mm proximal and distal to
the arteriotomy (Figure 2, A), which coincided with the bulbous
ends of the intracoronary shunt (Figure 1). Although no abnor-
mality was found in the LITA graft at this site, it was aban-
doned for regrafting. The LAD was divided, two separate
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reverse saphenous venous grafts were anastomosed to the prox-
imal and distal divided segments (Figure 2, B). Two separate
reverse saphenous venous grafts were also anastomosed to the
posterior descending artery and the lateral circumflex artery.
Proximal anastomoses of the saphenous venous grafts were
placed on the ascending aorta. There were no significant elec-
trocardiographic or enzyme changes after the operation. The
patient’s postoperative course was unremarkable, and she was
discharged on the sixth postoperative day.
Comment
With currently available stabilization systems and intracoronary
shunts, MIDCAB can be performed safely with satisfactory
graft patency even in elderly patients.2,3 The use of an intra-
coronary shunt prevents deterioration in ventricular function
and arrhythmias, presumably by maintaining distal myocardial
perfusion.4,5 However, there are few data available regarding
complications caused by the use of such shunts.
Careful insertion and removal should be undertaken to prevent
vessel injury. Selection of a properly sized shunt is also important
in obtaining a blood-free surgical field and in preventing injury.
The incidence of vessel injury caused by intracoronary shunt
placement is extremely low with skilled surgical technique.
This report highlights the utility of intraoperative flow mea-
surement to reveal acute graft failure in beating-heart surgery,
allowing timely intervention. It also highlights the potential of
traumatic intimal injury by intracoronary shunts. Extra caution
should be taken in frail and elderly patients with diffusely athero-
sclerotic and fragile coronary arteries.
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Figure 1. Intracoronary shunt with diameter of 1.5 mm used to
perform coronary anastomosis. Figure 2. A, Sites of intimal laceration seen on extending the
arteriotomy. B, Divided ends of the LAD artery with separate
proximal and distal saphenous venous bypasses.
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